Cystinuria-Crawhall et al. Biff=" 1413 by isotope dilution analysis than by gravimetric analysis when the patient is on penicillamine, possibly by exchange of the radioactive half-cystine residues, with the mixed disulphide pool. Polarographic analysis using the cobalt-ammonium method does not distinguish between penicillamine disulphide and cystine (F. L. Warren, private communication 
In May 1962, at a girls" boarding-school in Bath (school A), there was an outbreak of a papulo-vesicular rash on hands and feet involving 52 pupils out of a total of 271. Two to three weeks later a similar outbreak occurred at another girls' boarding-school 15 miles (24 km.) east of Bath (school B), affecting 38 pupils out of a total of 217. In May 1962, in the Hastings area, nine girls developed the same pattern of eruption: four from one girls' boarding-school, four from another girls' boarding-school, and one from a day school. In May 1963 a further outbreak of the same condition occurred at a co-educational boarding-school 20 miles (32 km.) south of Bristol (school C). There were 15 cases, all in girls, although the 270 pupils consisted of boys and girls in equal numbers.
In May 1963 four girls at school A and two at school B who had suffered from the eruption in 1962 developed it again. Also at this time an isolated case occurred in another girls' boardingschool in Bath.
Clinical Features
With the exception of two staff and two girls under 12, all the cases occurred in the 12-17 age-group, affecting chiefly girls aged [13] [14] [15] [16] . The rash was confined to the hands and fingers in 67%, to the feet and toes in 8%, and in 25% it was on both hands and feet. It occurred mainly on the backs of the fingers and toes but also on the fronts of the fingers, the hands, the borders of the feet, and the heels. In most girls the rash comprised between 5 and 10 lesions, but in some there were up to 50.
The lesions were between 0.5 and 3 cm. in diameter, raised, and dark red to purple in colour with some surrounding bluish erythema. Vesicles appeared in the centre in many and reached a size of 0.5-1 cm. in diameter (Figs. 1-3 Percentages are given in parentheses.
The school term began on 2 May, and within a week three girls in school A complained of " chilblains" on their hands.
In one of these girls symptoms begai at home during the holio day, but none of her family or other' known contacts were similarly affected. The other two girls, who were in the same school house as the first case, developed symptoms after their return to, school. The distribution of cases, by week of onset of symptoms, in school A, is shown in Table II . The onset of symptoms of the first case in school B was about 20 May, nearly three weeks after the first-case in schoolsA, and the last case occurred in the first week in June. The school term began on 2 May. *pone case the week ofonset is not known.
Because the schools were situated 15 miles (24 km.) apart aind the pupils had no direct contact with each other the possibility of a common source of the disease was investigated. The only person who was known to have visited both schools at the time of theoutbreaks was a music mistress; she did not develop symptom and none of her three pupils in school B was affected. The food supplies to the two schools were different, and within each school were common to seior girs, jnr girls, and siti.
Ice-cream, frozen foods, fresh meat, eggs, and buttes came frorti different sources, and although some tinned foods were purchased from the same wholesaler they were from different manufacturers. The milk, which was pasteurized, came from different dairies and the water was from separate municipal supplies.
The disease was not apparently associated with the handling or application to the skin of an irritant soap or other substance; it did not appear to be related to the handling of games equipment and towels common to many pupils, nor to direct contact of the hands such as occurred in dancing-classes.
Hastings Schools (1962) The nine girls were all seen as hospital out-patients. Four were at one girls' boarding-school and four at another; one girl was at a day school in the area. Two further cases were reported from one of the boarding-schools but were not seen. All cases were seen during the last week of May and the first week of June. There was no particular link between the cases with regard to classes or houses. School C (1963) This is a school of about 270 pupils aged 11-18, consisting of boys and girls in equal numbers. There was considerable mixing of the sexes in school activities. The 15 affected were all girls, and no boys or any of the staff had any sign of the eruption. As this seemed so striking, announcements and detailed inquiries were made at the school, but no sign of the condition in the boys was discovered.
There was an even scatter between houses and forms. The outbreak began during the second week in May, one to two weeks after the beginning of the summer term. All the cases developed within a week of each other. There were no cases which antedated the main outbreak nor any which arose later.
General At the time of the appearance of the Hastings cases a study of meteorological data showed that the mean temperature was from 3 to 6' F. (1.7 to 3.3' C.) below the average for the time of the year. There had been bright sunshine during the period, though the amount was also below average. At the time the cases were seen at schools A, B, and C the weather was not remarkable, although school A seemed to be rather cold. the lesions were on the hands alone, in 7 on the ears, and in 13 on both. The rash on the ears was typical of the condition known as " juvenile spring eruption," but from the description and photograph the eruption on the hands was very similar to that seen in our cases. None of the cases had lesions on the feet or mouth, and the condition cleared in 14 days. Koehler described the eruption as one of erythema exudativum multiforme, and thought that cold was an important factor. Burckhardt (1942) recorded outbreaks in a school in Zurich of an eruption on the ears, in the spring of 1941 and of 1942. These occurred in a spell of unusually fine weather. Three out of 18 cases also had papules on the backs of the hands. Similarly, Anderson et al. (1954) , when describing an outbreak of juvenile spring eruption which occurred in a holiday camp, reported that the 90 children affected had lesions on the ears typical of this condition, but one also had papules on the backs of the hands which from the description and photographs seem to have been very similar to the cases now reported. Juvenile spring eruption is much commoner in boys, whereas our cases were all girls and none had any lesions on the ears. Furthermore, in the co-educational school no boys were affected with either summer-term blains or ear lesions. However, it would seem that a similar condition can occur in association with juvenile spring eruption.
A few individual papules have suggested erythema multiforme, although no really classical "target" lesion could be demonstrated. It is, however, interesting that erythema multiforme can be precipitated by exposure to sunlight (Rasch, 1927; Hausmann and Haxthausen, 1929) . The latter authors have also demonstrated that the incidence of erythema multiforme is greater in April, May, June, and July, with the peak in June, and seasonal recurrences are well recognized in this condition.
The distribution of the cases, in time, in school A, and the appearance of the second and third cases of the outbreak in the same school house as the first case, suggested that the disease was infectious and that it spread from case to case. It was improbable that the two outbreaks were directly related, because the only known association was the music mistress, who visited both schools, and she and her three pupils in school B were not affected.
The flaccid grey vesicles on the hands of some of the girls certainly resembled those described as " hand, foot, and mouth 30 May 1964 "Summer-term Blains"-Warin et al.
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disease " in Toronto (Robinson et al., 1958) , Birmingham (Alsop et al., 1960) , California (Magoffin et al., 1961) , Australia (Stewart, 1961) , and Bristol (Flewett et al., 1963) . The disease affected mainly children under 10 years; stomatitis was the main feature ; malaise and fever were present in up to half the cases; symptoms lasted less than seven days. The disease described in the present paper affected older children ; mouth ulcers were present in five cases only, malaise was slight, there was no fever, and the illness lasted for two weeks or more. Moreover, no Coxsackie virus was isolated, whereas it had been readily demonstrated in the outbreaks of " hand, foot, and mouth disease."
The possibility that the disease was due to infection with bovine foot-and-mouth disease was considered. The vesicular rash on the hands and feet resembled that seen in human infection with foot-and-mouth disease virus, but the other two criteria for the diagnosis in man were absent-initial fever and vesicles on the lips and buccal mucosa (Arkwright, 1928) . Most of the authenticated human infections have occurred in persons closely associated with sick cattle, but cases have also been reported after drinking raw milk from affected cows (Flaum, 1929) . The girls in the outbreaks described had no known association with cattle infected with foot-and-mouth disease. The milk consumed in the schools was pasteurized, and there was no reported disease in cattle on the supplying farms or elsewhere in the district.
Much against an infective cause are the facts that only girls were involved, even when living in close contact with boys; seven girls had had a similar eruption in the preceding May, and six developed it again in the following May. Also no virus was discovered by laboratory methods which would have certainly demonstrated at least an enterovirus.
The other notable epidemiological feature of the disorder is the seasonal incidence. All the outbreaks, the previous attacks, the recurrences noticed at the same time in the general population of the area. Also, although some lesions looked like chilblains the majority were too small, and many had the central grey flaccid blister which seems to be typical of summer-term blains.
It has been very difficult to think of a suitable name for the condition. Summer-term blains links the condition with the schools and the season. It also brings to mind the appearance of the lesions on fingers and toes but leaves the cause undecided.
Summary
A series of cases of an unusual eruption is described. The lesions occurred on the hands, fingers, feet, and toes, varying in numbers from 1 to 50, and were 0.5-3 cm. in diameter, raised and dark red to purple in colour. Grey flaccid vesicles appeared in the centre in many, and a few ulcerated.
The cases have occurred in three outbreaks affecting two girls' boarding-schools in and near Bath (1962, 92 girls) and one co-educational school near Bristol (1963, 15 girls) . Isolated cases have been seen in the areas of Hastings (1962, nine girls) and Bath (1963, one girl) . The main incidence occurred in the 12-16 age-group, and the eruption has not yet been seen in boys.
Six of the girls had suffered from a similar eruption in the preceding May and seven developed it again in the following May.
The outbreaks, isolated cases, previous attacks, and recurrences all occurred during May or the first week in June. No viruses were demonstrated in spite of careful studies, particularly with regard to possible enteroviruses.
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